1 . A microbaii^i electrode array sensor for detecting the presence or measuring the 
concentration oAanalytes in a sample, said sensor comprising: 

a substrateyhaving a first edge; 

a plurality oVmicroband electrodes between said substrate and a layer of insulating 
material, saidMayer of insulating material having a first edge; 
said microbanckelectrodes exposed at said first edges of said substrate and said 

insulating matermls; and " " 

said insulating ma\erial forming a plurality of gaps, one gap between each of two 
adjacent electrodes and each of said gaps having a length greater than the diffusion 
layer formed during Operation of the sensor. 

2. The sensor of claim 1 vOilfer^ii each of said microband electrodes has a width less than 
about 25 micrometers and a thicViie^s less than about 25 micrometers. 



3. The sensor of claim/2 whefijin said substrate is planar. 

4. The sensor of olaim 3 whereim each of said microband electrodes has a thickness of 
about 0.1 micrometers and a width of^bout 10 micrometers and said gaps are about 400 
micrometers in length. 



5. The sensor of claim 1 wherein saiti substrate is planar. 



The sensor of claim 1 wherein said substrate is annular. 



7. The sensor of claim 6 wherein said fikt edge is an inner edge and wherein said 
microband electrodes are exposed at said inneis edge of said annular substrate. 
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8. The\sensor of claim 1 wherein said first edge of said substrate and said first edge of 
said insulating material aligned to form a single edge and said microband electrodes exposed 
at said first edges of said substrate and said insulating materials. 

9. The senson of claim 1 wherein said microband electrodes are platinide metals. 

10. The sensor of claim 9 wherein said microband electrodes are platinum. 

11. The sensor of claim 9 wherein said microband electrodes are gold. 

127 The sensor of clami 1 wherein said microband electrodes are carbon. 

13. The sensor of claim u wherein said microband electrodes are mercury plated 
electrodes. \ / / 

sctrode sensor for detecting the presence or measuring the 
le, said sensor comprising: 

a plurality of se^ts^rs o^c/lVim 1 separated firom each other by insulating material. 

15. The multi-layer microbaAd ^ectrode sensor of claim 14 wherein each of said 
substrates is planar. \ 

16. The multi-layer microband electroMe sensor of claim 14 wherein each of said substrates 
is annular. \ 

17. The multi-layer microband electrode sensor of claim 14 wherein said insulating 
material is epoxy. \ 

18. The multi-layer microband electrode\sensor of claim 14 wherein said insulating 
material is deposited as a thin film. \ 



14. A multi-layer micro t 
concentration of analytes 



19. \ A photolithographic method of making a microband electrode array sensor useful for 
detecting the presence and measuring the concentration of analytes in a sample, said method 
comprising the etch-back technique. 

20. Aphotolithographic method of making a microband electrode array sensor useful for 
detecting the presence and measuring the concentration of analytes in a sample, said method 
comprising me lift-off technique. 

21. A methbd of utilizing a microband electrode array sensor of the kind comprising a 
substrate havinaa first edge; 

2i layer ofdnsulating material, on top of said substrate, said layer of insulating material 
having a fvrst edge; 

said first edge of said substrate and said first edge of said insulating material aligned 
to form a single edge; 

a plurality omiicroband electrodes between said substrate and said layer of insulating 
material, said Wicroband electrodes exposed at said single edge; and 
a plurality of g\ps, on^ gap between each of two adjacent microband electrodes and 
each of said gapV ha(S^ng a length great enough that no substantial overlap of diffusion 
layers"0;jcurs, sa)i^method comprising the steps of: 

(a) contacting sW^^ with a sample suspected of containing an analyte; and 

(b) scanning y?fe vokafgfe from a negative voltage to a positive voltage such that the 
scannecwoltage is of a range where said analyte should be oxidized or reduced at said 
microband electrodeA 

22. A method of utilizing A microband electrode array sensor of the kind comprising a 
substrate having a first edge; \ 

a layer of insulating material on top of said substrate, said layer of insulating material 

having a first edge; \ 

said first edge of said sub^ate and said first edge of said insulating material aligned 
to form a single edge; \ 

a plurality of microband electrodes between said substrate and said layer of insulating 
material, said microband eleWodes exposed at said single edge; and 
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a plurality of gaps, one gap between each of two adjacent microband electrodes and 
each W said gaps having a length great enough that no substantial overlap of diffusion 
layers occurs, said method comprising the step of: 
(a) berforming anodic stripping voltanunetry. 

23. A methodV)f performing anodic stripping voltammetry to detect anaiytes in a sample, 
the method comprising the steps of: 

(a) cont^ting the sample with the microband electrodes of the sensor of claim 1; 

(b) applying a negative voltage for a sufficient time to allow for an analyte to be 
reudced onto me microband electrode; and 

(c) scanning the voltage^m a'positFve direction to oxidize the plated analyte off the 
microband electrode. 

24. A method of perfcWiing cathodic stripping vohammetry to detect anaiytes in a 
sample, the method comprising the steps of: 

(a) contacting the sample with the microband electrodes of the sensor of claim 1; 

(b) applying a positive voltage for a sufficient time to allow for an analyte to be 
oxidized from the microb^m electrode; and 

(c) \scanning the vMtage /n a negative direction to reduce the plated analyte off the 
microbarKkelectrod^ \ / 

25. A method of dete^ingAe presence and measuring the concentration of anaiytes in a 
sample, the method comprisipg me steps of: 

(a) contacting the sensor of claim 1 with a sample suspected of containing an 
analyte; and \ 

(b) performing cyclic vbltammetry. 

26. A method of detecting the presence and measuring the concentration of anaiytes in a 
sample, the method comprising the steps of: 

(a) contacting the sensor of claim 1 with a sample suspected of containing an 
analyte; and \ 

(b) perforaiing stripping voltammetry. 
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27. \A microband electrode array sensor for detecting the presence and measuring the 
concent^tion of analytes in a sample, said sensor comprising: 

a plurality, of electrodes embedded between a substrate and an insulating layer, each of said 
electrodes having a tip exposed along the edge of said substrate and said insulating layer, and 
each adjacent tip having positioned therebetween a gap larger than the diffusion hemisphere 
of said analyte. 



28. A microband electrode array sensor for detecting the presence and measuring the 
concentration of analytes in a sample, said sensor comprising: 

a plurality of electrodes deposited on a substrate and covered with a layer of insulating 
material, each of said electrodes having a tip exposed along the edge of said substrate and 
said insulating material and/^ach adjacent tip having positioned therebetween a gap larger 
than the diffusioi^l^emis|^ of said analyte. 



29. A method fo^ete&ihg the presence of or measuring the concentration of at least one 



analyte in a samn|^, said m^ 
(a) contacting a sam 



^thod comprising the steps of 
e containing at least one analyte with the sensor of claim 1; 

(b) applying an electrical potential to the sensor; and 

(c) measuring the electmcal current flowing through the sensor. 



30. A method for detecting the presence of or measuring the concentration of a plurality 
of analytes in a sample, said method comprising the steps of: 

(a) contacting a sample cojjtaining a plurality of analytes with the multi-layer sensor 
of claim 14; 

(b) applying an electrical potential to the sensor; and 

(c) measuring the electrical oprent flowing through the sensors. 



31. A method for performing elecfrochemical measurements on a sample wherein the 
sensor of claim 1 is integrated into a coannel. 
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